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A study was conducted to identify and evaluate noise reduction technologies for advanced ducted prop propulsion
systems that would allow increased capacity operation and result in an economically competitive commercial transport.
The study investigated the aero/acoustic/structural advancements in fan and nacelle technology required to match or
exceed the fuel burned and economic benefits of a constrained diameter large Advanced Ducted Propeller (ADP)
compared to an unconstrained ADP propulsion system with a noise goal of 5 to 10 EPNDB reduction relative to FAR 36
Stage 3 at each of the three measuring stations namely, takeoff (cutback), approach and sideline. A second generation
ADP was selected to operate within the maximum nacelle diameter constrain of 160" to allow installation under the
wing. The impact of fan and nacelle technologies of the second generation ADP on fuel burn and direct operating costs
for a typical 3000 nm mission was evaluated through use of a large, twin engine commercial airplane simulation model.
The major emphasis of this study focused on fan blade aero/acoustic and structural technology evaluations and advanced
nacelle designs. Results of this study have identified the testing required to verify the interactive performance of these
components, along with noise characteristics, by wind tunnel testing utilizing and advanced interaction rig.
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